Cardiotoxin III suppresses hepatocyte growth factor-stimulated migration and invasion of MDA-MB-231 cells.
The hepatocyte growth factor (HGF)/c-Met signalling pathway is deregulated in most cancers and associated with a poor prognosis in breast cancer. Cardiotoxin III (CTX III), a basic polypeptide isolated from Naja naja atra venom, has been shown to exhibit anticancer activity. In this study, we use HGF as an invasive inducer to investigate the effect of CTX III on MDA-MB-231 cells. When cells were treated with non-toxic doses of CTX III, CTX III inhibited the HGF-promoted cell migration and invasion. CTX III significantly suppressed the HGF-induced c-Met phosphorylation and downstream activation of phosphatidylinositol 3-kinase (PI3k)/Akt and extracellular signal-regulated kinase (ERK) 1/2. Additionally, CTX III similar to wortmannin (a PI3K inhibitor) and U0126 (an upstream kinase regulating ERK1/2 inhibitor) attenuated cell migration and invasion induced by HGF. This effect was paralleled by a significant reduction in phosphorylation of IκBα kinase and IκBα and nuclear translocation of nuclear factor κB (NF-κB) as well as a reduction of matrix metalloproteinase-9 (MMP-9) activity. Furthermore, the c-Met inhibitor PHA665752 inhibited HGF-induced MMP-9 expression, cell migration and invasion, as well as the activation of ERK1/2 and PI3K/Akt, suggesting that ERK1/2 and PI3K/Akt activation occurs downstream of c-Met activation. Taken together, these findings suggest that CTX III inhibits the HGF-induced invasion and migration of MDA-MB-231 cells via HGF/c-Met-dependent PI3K/Akt, ERK1/2 and NF-κB signalling pathways, leading to the downregulation of MMP-9 expression.